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(71) We. Sperry Rand Corporation, a 
Corporation organised and existing under 
the laws of the State of Delaware, United 
States of America, of 1290 Avenue of the 
5 Americas, New York, New York 10019, 
United States of America, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par- 

10 ticularly described in and by the following 
statement : — 

This invention relates to radar video pro- 
cessors wherein a detection threshold may 
be adjusted in accordance with the back- 

15 ground noise and interference. 

A number of detection teclmiques for 
radar, sonar and other detection systems have 
been proposed in which the deetction thres- 
hold is automatically adjusted in accordance 

20 with variations in background noise and in- 
terference. These systems include rank sum, 
rank quantization and unknown level detec- 
tion. A rank sum detector passes a video 
signal through a tapped delav line, whereon 

25 the mean signal amolitude, determined over 
a range cell interval at each tap, represents 
the return signal for a given range cell and 
on which the presence of a target is sought 
in the range cell represented by the central 

30 tap. The rank of the central tap is deter- 
mined by comparing the mean signal ampli- 
tude at the central tap to the mean signal 
amolitude at each of the other taps. The 
rank of the central tap is the number of 

35 ranee cells, in a given group of range cells, 
wherein the mean amplitude is less than the 
mean amolitude in the range cell represented 
bv the central tap. A tarset is declared, for 
the ranee cell represented by the central tap, 

40 when the sum of the ranks obtained after 
several range sweeps exceeds a specified 
threshold. 

The rank quantization detector, IJke the 
rank sum detector, compares the signal level 

45 at the centre tap of a tapped delay line with 
the signal levels at all the other tapys. How- 
ever, instead of obtaining a rank sum after 
a number of transmitted pulses and com- 
paring, the rank sum to a given threshold, 

50 the rank quantization detector compares the 



rank obtained after each transmitted pulse 
with a specified threshold, sums the number 
of ranks exceeding the threshold after a 
number of transmitted pulses and compares 
the sum with a second threshold to deter- 55 
mine the presence of a target. 

The unknown level detector also employs 
a tapped delay line whereon the range cell 
represented by the central tap is the one of 
interest. In this detector the square of the 60 
mean of the return signal, determined over 
a range cell interval at the central tap, is 
compared with the average of the sum of the 
squares of the means of the return signals 
at all the other taps and a hit or a miss is 65 
declared, after each transmitted pulse, when 
the ratio of the square of the mean signal 
at the centre tap to the average of the 
squares of the mean signals at all the other 
taps exceeds a specified threshold. As in the 70 
rank quantization detector, a target report 
is given when the sum of the hits obtained 
after a number of transmitted pulses exceeds 
a given threshold. 

Known systems provide approximately 75 
the same levels of performance and require 
complex circuitry and an appreciable num- 
ber of components to achieve a desired prob- 
ability of target detection. The present in- 
vention provides a radar video processor 80 
which can be made adjustable to background 
noise and interference and which realises a 
significant reduction in complexity and the 
number of required components while match- 
ing or exceeding the levels of performance 85 
achieved by known systems. 

According to the invention a radar video 
processor comprises a first input terminal for 
receiving sets of primary sequential signals, 
each of a predetermined time duration, a 90 
primary intergrator, coupled to the first input 
terminal, for integrating each of the primary 
signals over the predetermined time duration, 
thereby providing an integrated value for 
each of the primary signals, and a com- 95 
parator, coupled to the primary integrator, 
wherein the integrated value of one of the 
primary sequential signals is compared with 
the integrated values of primary signals ad- 
jacent thereto, the comparison providing data 100 
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which specifies whether the ratios of the inte- 
grated value of each of the primary sequen- 
tial signals to the integrated values of the 
adjacent primary signals are greater than a 
5 predetermined value. 

In the preferred form of the radar video 
processor, disclosed in greater detail herein- 
after, squared video signals are coupled to 
an integrator wherein the squared video 

10 signal contained within each of three succes- 
sive range cells is integrated, thereby deter- 
mining the enei::gy contained therein. The 
terms, energy level and integrated squared 
video are used interchangeably hereafter. 

15 The energy levels in each range cell are 
couple to a comparator wherein the energy 
contained within the central range cell is 
compared with the energy contained within 
the two adjacent range cells. When this 

20 comparison reveals ratios of the energy in the 
central range cell to the energy in each of 
the two adjacent range cells. When this com- 
parison reveals ratios of the energy in the 
central ran^e cell to the energy in each of 

25 the two adjacent range cells that are botii 
greater than a specified value, the output 
signal from the comparator provides a posi- 
tive indication of an echo signal or a target 
contained within the central range cell. 

30 To prevent the loss of a target that strad- 
dles two range cells the integrator also inte- 
grates squared video that is delayed for a 
time equal to one-half of a range cell. The 
integrated delaved square video is processed 

35 by the comparator in the same manner as 
the integrated un delaved so Tared video and 
combined therewith to provide a sincle out- 
put which is attributed to the central range 
cell of the undelayed video. 

^ The orohahJlitv of a target report due to 
imoulse interference or no^se is minimised 
bv cout>line the outout sien^l from the com- 
parator to a M of N detertor wherein the 
positive indication provided hv the outout 

45 sit^nals of the comparator for a civen ranee 
cell is simimed over a numHer of ranee 
sweeos. Whn this snm ach^'e^e*? a specified 
number, a target is indicated. The output of 
the M of N detector for *»arh ranee cell is 

50 a one or a zero deoendine iiTV>n whether 
the enerev in a civen ranae ^^ell has or has 
not met both det<iction cr^+e^a. TTits infor- 
mation is <"our>led to a traiVnq edee detector 
wherein, for data reduction piirTX>ses. the 

55 existence of a target in a ei^^en rant^e cell is 
not reported until after the o^ N detector 
output, for the oive range cell provides one 
or mor^ ones followed hv a 7ero. 

A TT»dar vi'deo processor a^ordin? to the 

60 invention will now he descHN^. hv wav of 
er^TTinle. with reference to the accompanying 
dr^ wines, in whirh: — 

Fios. 1/z and ^h together rf'nresent a block 
diagram of the radar video d^'tector. 

65 Fig. 2 is a schematic diagram, partially in 



block form, of a comparator suitable for use 
in the video detector of Figs, la and lb, and 

Fig, 3 is a block diagram of a shift register 
suitable for use in the M of N detector of 
Fig. lb. 70 

Figs, la and 16 show a block diagram of 
the preferred embodiment of the radar video 
processor which comprises an integrator 11, 
a comparator 12, a land elimination unit 13, 
a M of N deetctor 14, and a trailing edge 75 
detector 15. The integrator 11 comprises a 
primary switch 16, a secondary switch 17, a 
plurality of operational amplifiers which are 
designated primary integrators 20, 21 and 22, 
a plurahty of operational amplifiers which 80 
are designated secondary integrators 23, 24 
and 25, a primary integrator reset unit 26 
and a secondary integrator reset unit 27. 

The primary switch 16 has one input ter- 
minal I6a and three output terminals I6b, 85 
16c and I6d. The input terminal 16^7 receives 
squared radar video from a video squaring 
unit (not shown) which squares the radar de- 
tected video in each range cell contained 
in a range sweep, thus forming sets, of 90 
sequential video signals. Each set corres- 
ponds to a range sweep, with the number of 
elements (squared video signals) contained 
therein determined by the number of range 
cells within a range sweep. These sets of 95 
signals are cyclically coupled to terminals 
30a, 31a and 32a of the primary integrators 
20, 21 and 22, respectively, in which the 
squared video is integrated. While the second 
and third primary integrators 21 and 22 are 100 
holding the integrated values obtained from 
the integration of the second and third range 
cells, respectively, the primary switch 16 is 
clocked to couple squared video of the fourth 
range cell with the first primary integrator 105 
20. During the first half of the interval in 
which the primary integrator 20 int^rates 
the squared video of the fourth range cell, 
the comparator 12 is clocked to compare 
the integrated squared video of range cells 110 
2 and 3 which are held by the second and 
third primary integrators 21 and 22. 

The comi>arator 12 comprises: a primary 
detector 33, a comparator logic unit 34, and 
a secondary detector 35. The primary de- 115 
tector 33 contains three inputs, a first input 
terminal 36 is coupled to an output terminal 
37 of the first primary integrator 20, a second 
input terminal 38 is coupled to an output 
terminal 41 of the second primary integrator 120 
21 and a third input terminal 42 is coupled 
to an output terminal 43 of the third primary 
integrator 22; and six output terminals 38a 
to 38/ which are respectively coupled to six 
input terminals 39a to 39/ of the comparator 125 
logic unit 34. The secondary detector 35 
contains : three input terminals, a first input 
terminal 44 is coupled to an output terminal 
45 of the first secondary integrator 23, a 
second input terminal 46 is coupled to an 130 
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output terminal 47 of the second secondary 
integrator 24, and a third input terminal 48 
is coupled to an output termianl 49 of the 
third secondary integrator 25; and six output 
5 terminals 50a to 50/ which are respectively 
coupled to six input terminals 51a to 51/ of 
the comparator logic unit 34. 

The primary detector 33, the comparator 
logic unit 34 and the secondary detector 35 

10 may be as shown in the schematic diagram 
of Fig- 2. The primairy detector 33 comprises 
six ratio detectors 33a to 33/, and six flip- 
flops 52a to 52/. The output terminal 37 of 
the first primary integrator 20 is coupled 

15 to the ratio detectors 33a, 33^, 33c and 33^ 
while the output terminal 41 of the second 
primary integrator 21 is coupled to the ratio 
detectors 33a, 33c, 33d and 33/ and the out- 
put terminal 43 of the third primary inte- 

20 grator 22 is coupled to the ratio detectors 
336, 33d, 33e and 33/. The output terminals 
of each of the ratio detectors 33a to 33/ are 
coupled to the input terminals of the flip- 
flops 52a to 52/, respectively, while the out- 

25 put terminals of the fiio-flops 52a to 52/, 
which are the primary detector output ter- 
minals 38a to 38/, are coupled to the input 
terminals 39a to 39/, respectivelv, of the 
comparator logic unit 34, wherein the ter- 

30 minals 39a to 39b are input terminals to a 
NAND gate 53a, the terminals 39c and 39^f 
are input terminals to a NAND gate 53b 
and the terminals 3^e and 39f are input 
terminals to a NAND gate 53c. 

35 The secondarv detector 35 comprises six 
ratio detectors 35a to 35/ and six fiio-floos 
54a to 54f. The output terminal 45 of the 
first secondary integrator 23 is coupled to 
the ratio detectors 35a, 35b. 35c and 35^ 

40 wh?le the output terminal 47 of the secondary 
integrator 24 is coupled to the ratio detectors 
35a. 35c, 35d and 35f, and the output ter- 
minal 49 of the third secondarv intesrator 
25 is coupled to the ratio detectors 35b. 35d. 

45 35e and 35f. The output terminals of each 
of the ratio detectors 35a to 35/ are coupled 
to the input terminals of fiip-floos 54a to 
54f. respectively, while the output terminals 
of the flip-floPS 54a to 54/, which are the 

50 secondary deetctor output terminals 50a to 
50/, are coupled to the input terminals 51a 
to 51/, respectively, of the comparator logic 
unit 34, wherein terminals 51a and 5\b are 
input terminals to a NAND gate 55a. the 

55 terminals 51c arid 5\d are input terminals 
to a NAND rate 55b and the terminals 51c 
and 51/ are input terminals to a NAND gate 
55c. 

The comparator lo^c unit 34 further in- 
60 eludes NAND gates 56a. 56b and 5^r where- 
in a first input terminal of the NAND eate 
56a is coupled to the output terminal of the 
NAND gate 53a and a second innut terminal 
to the NAND gate 56a is coupled to the out- 
65 put terminal of the NAND gate 55a, while 



a first input terminal to the NAND gate 56b 
is coupled to the output terminal of the 
NAND gate 53b and a second input terminal 
to the NAND gate 56b is coupled to the out- 
put terminal of NAND gate 55b, and the 70 
input terminal to the NAND gate 56c is 
coupled to the output terminals of the NAND 
gates 53c and 55c. The output terminal of 
the NAND gate 56a is coupled to one input 
of an AND gate 65a, the other input of 75 
which is coupled to the output terminal of 
the NAND gate 53c. A first input terminaJ 
to an AND gate 65b is coupled to the 
output termnial of the NAND gate 56b and 
a second input terminal is coupled to the 80 
output terminal of the NAND gate 53a, 
while a first input terminal to an AND gate 
65c is coupled to the output terminal of the 
NAND gate 56c and a second input terminal 
is coupled to the output terminal of the 85 
NAND gate 536. The output terminals of the 
AND gates 65a, 65b and 65c are coupled 
respectively to one input of NAND gates 
76a, 76b and 76c, and second inputs to the 
NAND gates 76a, 76b and 76c are coupled 90 
to the output terminals 80a, 806 and 80c 
respectively of the primary integrator reset 
unit 26 in Fig. la. The output of the NAND 
gate 76a is coupled to a first input terminal 
of a NAND gate 78, while the output ter- 95 
minals of the NAND gates 76b and 76c 
are coupled to a second and third input ter- 
minal, respectively. The output terminal of 
the NAND gate 78 is coupled to one input 
terminal of a AND gate 81. the other input 100 
of which is coupled to the output terminal 
82 of the land elimination unit 13 of Fig. la. 

With the primary integrators 21 and 22 
holding the energy levels of the second and 
third range cells, respectively, the primary 105 
switch 16 is clocked to couple the squared 
video of the fourth range cell to the input 
terminal 30a of the first primary integrator 
20, and the d.c. levels held in the integrators 
21 and 22 are compared in the ratio detectors 1 10 
33^f and 33/. When the ratio of the d.c. level 
held in the second primary integrator 21 to 
the d.c. level held in the third primary inte- 
grator 22 exceeds a specified value, a high 
level signal is coupled from the ratio detector 115 
33d to the input terminal of the flip-flop 52^ 
and a low level signal is coupled from the 
ratio detector 33/ to the input terminal of 
the fiipv-flop 52/. When the reciprocal of this 
ratio exceeds the specified value, the high and 120 
low level signals are reversed at the inputs 
of the flip-flops 52d and 52/. Low level 
signals are coupled to both inputs when 
neither ratio exceeds the specified value. 

EKiring the first half of the interval in 125 
which the primary integrator 20 integrates 
the squared video of the fourth range cell, 
the signal levels at the input terminals of the 
flip-flops 52d and 52/ are strobed into the 
flip-flops 52d and 52/, with the level in the 130 
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flip-flop 52d being coupled to the input 
tenninal 39d of the NAND gate 53b and the 
level in flip-flop 52/ being coupled to the 
input terminal 39/ of the NAND gate 53c. 
5 During the second half of the interval in 
which the first primary integrator 20, Fig. la 
integrates the squared video of range cell 4, 
the second primary integrator 21 is reset by 
a signal from the output terminal 806, of 

10 the primary integrator reset unit 26. which 
is coupled to a terminal 316 of the second 
primary int^rator 21 and the primary switch 
16 is clocked to couple the squared video 
of range cell five to the input terminal 31a 

15 of the second primary integrator 21. 

At the conclusion of the interval in which 
the primary integrator 20 integrates the 
squared video in range cell 4, the value then 
held is coupled to the ratio detectors 33a, 

20 336, 33c and 33e and the second primary 
integrator 21 commences to integrate the 
squared video of range cell five. The d.c. 
levels now held in the third primary inte- 
grator 22 and in the first primary integrator 

25 20 are comprade in ratio detectors 336 and 
33e. When the ratio of the d.c. level in the 
first primary integrator 20, to the d.c. level 
held in the third primary integrator 22 ex- 
ceeds the specified value, a high level signal 

30 is coupled from the ratio detector 336 to the 
input terminal of the flip-flop 526 and a low 
level signal is coupled from the ratio detector 
33c to the input terminal of the flip-flop 
52c. If the reciprocal of this ratio exceeds 

35 the specified value, the level of the signals 
coupled to the flip-flops 526 and 52c are 
reversed. 

During the second half of the interval in 
which the second primary integrator 21 in- 

40 tegrates the squared video of range cell five, 
the signal levels at the input terminals of the 
flip-flops 526 and 52c are strobed into the 
flil>-flops 526 and 52c, with the signal level 
in the flip-flop 526 being coupled to the 

45 input terminal 396 of the NAND gate 53a 
and the signal level in the flip-flop 52c being 
coupled to the input terminal 39c of the 
NAND gate 53c. At this time signals repre- 
senting the four possible ratios of the energy 

50 contained in range cell three to that con- 
tained in range cells two and four exist at 
four of the six input terminals 396, 39d, 39c 
and 39/ of the NAND gates 53a, 536 and 
53c. When the flip-flops 52c and 52/ are both 

55 at a high signal level state, it indicates that 
the ratios of the integrated value obtained 
by the third primary integnitor 22 for the 
squared video of range cell three to the 
integrator 22 for the squared video of range 

60 cell three to the integrated values obtained 
by the first primary integrator 20 for the 
squared video of range cell four and the 
second primary integrator 21 for the squared 
video of range cell two, exceed the specified 

65 value. 



Thus, high level signals are coupled to the 
input terminals 39c and 39/ of NAND gate 
53c and low level signals are coupled to the 
input terminal 396 of NAND gate 53a and to 
the input terminal 39d of the NAND gate 70 
536. resulting in high level signals at the 
output terminals of the NAND gates 53a 
and 536 and a low level signal at the output 
terminal of the NAND gate 53c. The high 
level signal at the output of the NAND gate 75 
53a is coupled to one input terminal of the 
NAND gate 56a, the high level signal at the 
output of the NAND gate 536 is coupled to 
one input terminal of the NAND gate 566 
and the low level signal at the output of the 80 
NAND gate 53c is coupled to one input termi- 
nal of the NAND gate 56c, while the second 
input terminals of the NAND gates 56a, 566 
and 56c are coupled to the output terminals 
of the NAND gates 55a. 556 and 55c, re- 85 
speotively. The input terminals 51a to 51/ 
of the NAND gates 55a, 556 and 55c are 
coupled to the output terminals 50a to 50/ 
of the secondary detector 35, the purpose of 
which will be explained subsequently. 90 

It is now assumed that low level signals 
exist at the output terminals of the NAND 
gates 55a, 556 and 55c. As a consequence 
thereof, high level signals are established at 
the output terminals of the NAND gates 56a, 95 
566 and 56c. These high level signals are 
coupled respectivelv to input terminals of the 
AND gates 65a, 656 and 65c. The low level 
signal at the output terminal of the NAND 
gate 53c is coupled to a second input termi- 100 
nal of the AND gate 65a, the high level 
signal at the output terminal of the NAND 
gate 53a is coupled to a second input ter- 
minal of the AND gate 656 and the high 
level signal at the output terminal of the 105 
NAND gate 536 is coupled to a second 
input terminal of the AND gate 65c. 

As a result of the signal levels that exist 
at the input terminals of the AND gates 
65a, 656 and 65c, a low level signal exists HO 
at the output terminal of the AND gate 65a 
and high level signals exist at the output 
terminals of the AND gates 656 and 65c. 
These signals are coupled to respective input 
terminals of the NAND gates 76a, 766 and 115 
76c. The second input terminals of the 
NAND gates 76a, 766 and 76c are coupled 
to terminals 80a, 806 and 80c, respectively, 
of the primary integrator reset unit 26 in 
Fig. 1 whereby the reset waveform for the 120 
first primary integrator 20 is coupled to the 
NAND gate 76a, the reset waveform for the 
third primary integrator is coupled to the 
NAND gate 76c. - 

During the second half of the time interval 125 
in which the primary integrator 21 integrates 
the squared video contained in range cell 
five, a reset pulse from the terminal 80c of 
the primary reset unit 26 is coupled to the 
third primary integrator 22 and is* also 130 
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coupled to the second input terminal of the 
NAND gate 76c. The second input terminal 
of the NAND gate 16a remains at a low 
level signal until a reset pulse is applied to 
5 the first primary integrator 20, and the 
second input terminal of the NAND gate 
16b remains at a low signal level until a 
reset pulse is applied to the second primary 
integrator 21. 

10 lihe signal levels at the output terminals 
of the NAND gates 76a. 16b and 76c are 
coupled to the input terminals 79a, 79^ and 
79c, respectively, of the NAND gate 78, the 
output terminal of which as a consequence 

15 of the two high level signals and the one low 
level signal at the input terminals provides 
a high level signal signifying the presence 
of a target in range cell 3. This high level 
signal is coupled to an input terminal 81a 

20 of the AND gate 81, the input terminal 81^ 
of which is coupled to the output terminal 
82 of the land elimination unit 13 in Fig. la. 

In a marine radar, it is often desirable to 
blank target indications of large masses. To 

25 accomplish this, the land elimination unit 13 
is employed. Referring now to Fig. la, a first 
input terminal 84c of the land elimination 
unit 13 is coupled to the output terminal 37 
of the first primary integrator 20, a second 

30 input terminal 846 is coupled to the output 
terminal 41 of the second primary integrator 
21 and a third input terminal 84a is coupled 
to the output terminal 43 of the third primary 
integrator 22. When the signal level at each 

35 of the output terminals 37, 41 and 43 ex- 
ceeds a predetermined reference level, a low 
level signal appears at the output terminal 
82 of the land elimination unit 13. This low 
level signal is coupled to terminal 816 of the 

40 AND gate 81 of Fig. 2, causing a low level 
signal to appear at the output terminal 85 
thereof, thus blanking any target indication. 

When at least one of the signal levels at 
the output terminals of the integrators 20, 

45 21 and 22 does not exceed the reference level, 
a high level signal appears at the output 
terminal 82 of the land elimination unit 13 
which is coupled to the second input terminal 
816 of the AND gate 81, permitting the out- 

50 put terminal thereof to exhibit the signal 
level that corresponds to the signal level at 
the first input terminal 81a of the AND gate 
81. 

In Fig. la, the combination of the secon- 
55 dary switch 17, the secondary integrator reset 
unit 27 and the secondary integrators 23, 
24 and 25 in the integrator 1 1, and the secon- 
dary detector 35 in the comparator 12 are 
included to prevent a loss of target detection 
60 when a target straddles two range cells. Tlie 
squared video signal is delaved in time, the 
delay being equal to one-half the time inter- 
val of a ranee cell, and is coupled to the 
input terminal 17a of the secondary switch 
65 17 which operates in the same manner as the 



primary switch 16, cyclically coupling the 
delayed squared video to secondary inte- 
grators 23, 24 and 25. Each integrator 23, 
24 or 25 is cleared prior to the coupling of 
the squared video of the next delayed range 70 
cell to be integrated by that integrator, by 
signals from secondary integrator reset unit 
27 that are coupled to the terminals 236, 
246 and 256 of secondary intergrators 23, 
24 and 25. The signal levels at the output 75 
terminals 45. 47 and 49 of the integrators 
23, 24 and 25 are coupled to the input 
terminals 44, 46 and 48, respectively, of the 
secondary deetctor 35 which is identical to 
the primary detector 33. with the high and 80 
low level signals at the output terminals 50a 
to 50/ of the secondary detector 35 being 
coupled to the input terminals 51a to 51/, 
respectively, of the comparator logic unit 34. 

When a target is located half in range cell 85 
2 and half in range cell 3, the primary ratio 
detector provides low level signals which are 
coupled to the input terminals 396. 39<i, 39e 
and 39/ of the NAND gates 53a, 536 and 
53c causing high level signals to be coupled 90 
to one terminal of each NAND gate 56a, 566 
and 56c and to one terminal of each AND 
gate 65a, 656 and 65c. Since the target 
straddles range cells two and three, it appears 
completely in the delayed ranee cell three, 95 
causing the secondary ratio detector 35 to 
couple low level signals to the input termi- 
nals 516 and 5\d of the NAND gates 55a 
and 556 respectively, and high level signals 
to the input terminals 51^ and 51/ of the 100 
NAND gate 55c. This results in the coupling 
of high level signals to one terminal of the 
NAND gates 56a and 566 and a low level 
signal to the NAND gate 56c. The signals 
at the output terminals of the NAND gates 105 
56a, 566 and 56c and NAND gates 53a, 536 
and 53c, which are coupled to the input 
terminals of the AND gates 65a. 656 and 
65c, establish low level signals at the output 
terminals of the AND gates 65a and 656 HO 
and a high level signal at the output of the 
AND gate 65c. Thus, high level signals exist 
at the output terminals of the NAND gates 
76a and 766. A high level sicnal also exists 
at the output terminal of the NAND gate 76c 1 1 5 
until the reset signal from terminal 80c of 
the primary integrator reset unit 26 goes 
high and resets the primary integrator 22. 
At this time the signal at the output terminal 
of the NAND gate 76c is switched to a low 120 
level resulting in a high level signal or target 
indication at the output terminal of the 
NAND gate 78. 

Thus logic unit 34 performs a correlation 
of the output, signals from the primary and 125 
secondary detectors 33 and 35. as a result 
of which a target is indicated in primary 
range cell three when the ratios of the energv 
in the corresponding range cell of the delayed 
video signal to the energy in the ran ge cells 1 30 
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adjacent thereto, each exceed the specified 
value. 

Referring again to Fig. la, the output 
terminal 85 of the comparator logic unit 34 
5 is coupled to the M of N detector 14, which 
comprises a shift register unit 92, a PRF 
(pulse repetition frequency) detector 93. an 
adder 94, and three NAND gates 95, 96 and 
97. Input signals to the M o f N detector are 

10 coupled via a line 91 to the shift register 
unit 92, which may comprise seven serially 
coupled shift registers 92a to 92^ as shown 
in Fig. 3. Each of the output terminals of the 
seven shift registers 92a to 92^ is coupled to 

15 one of seven input terminals of the adder 94 
via lines 99a to 99^. The number of operat- 
ing shift registers of the shift register unit 
92 is adapted to the pulse repetition fre- 
quency (PRF) of a PRF generator, not 

20 shown, by the PRF deetctor 93 which pro- 
vides a high or a low level signal to the 
recirculate control terminal of the shife regi- 
ster 92d via a line 98. A high level signal 
from the PRF detector 93, indicating a PRF 

25 equal to 500 pulses per second, places the 
shift register 92d in the recirculate mode 
preventing the entry of data therein. A low 
level signal at the output terminal of the 
PRF detector 93 indicating that the PRF is 

30 above 500 cycles per second, places the shift 
register 92d in the operating mode, thus 
making all seven shift registers available for 
data storage. 

With a radar operating PRF of 500 pulses 

35 per second, output data from the comparator 
logic unit 34, which consists of a series of 
ones and zeroes representing a target indica- 
tion or no target indication, are sequentially 
strobed into the three operating shift regi- 

40 sters 92a, 92^ and 92c. At the completion 
of three range sweeps, the target data for 
each range cell within the range sweep is 
contained in the three shift registers in re- 
verse order. That is, the data from the first 

45 range cell in the first range sweep is con- 
taind in the last stage of the shift register 
92c, the data from the first range cell of the 
second range sweep is contained in the last 
stage of the shift register 92b and the data 

50 from the first range cell of the third range 
sweep is contained in the last stage of shift 
register 92a. 

The data in each of the last stages of the 
shift registers 92a, 92b and 92c is sampled 

55 in the following manner. When the data 
from the first range cell of the fourth range 
sweep is strobed into the first stage of the 
shift register 92a, the data from the first 
range cell of the third range sweep is strobed 

60 out of the shift register 92a and. coupled 
to the adder 94 via the line 99a and to the 
first stage of the shift register 92b, This data 
in turn strobes out the first range cell <rf the 
second range sweep which is also coupled 

65 to the adder 94 via the line 99b and is also 



strobed into the first stage of the shift register 
92c. This data in timi strobes out the first 
range cell of the first range sweep which is 
coupled to the adder 94 via the line 99c. 
Since the shift register 92d is in the recircu- 70 
late mode, no data can be entered and the 
sequence terminates. In this manner, the 
data stored for each range cell, within a 
range sweep, has been sequentially sampled 
for_target indications by the adder 94. 75 

The adder 94 sums the ones (target indi- 
cations), coupled from the shift register 92 
via the lines 92a, 92b and 92c. and provides 
a high level signal at a terminal 94a, if this 
sum is two or more; otherwise, a low level 80 
signal will be present at the terminal 94a. 
This signal is coupled to a first input terminal 
of the NAND gate 95, a second input termi- 
nal of which is coupled to a terminal 93a 
on the PRF detector 93. With two high level 85 
signals at the input terminals of the NAND 
gate 95, one representing a PRF of 500 
pulses per second, the other si^fying that a 
given range cell has a target indication for 
at least twp of three consecutive range 90 
sweeps, a low level signal at the output 
terminal results. This low level signal is 
coupled to a first input of the NAND gate 
97. 

A terminal 946, at which a high level 95 
signal would appear when all seven shift 
registers are in the operate mode and the 
data for a given range cell exhibits a target 
indication for at least four of seven consecu- 
tive range sweeps, is at a low signal level due 100 
to the cut-off of data entry at the shift regi- 
ster 92d, This low level signal is coupled to 
a first terminal of the NAND gate 96. a 
second terminal of which is coupled to a 
terminal 93b of the PRF detector 93 at which 105 
a low level signal exists when a PRF greater 
500 pulses per second is detected, and a 
high level signal exists when a PRF greater 
than 500 pps is detected. The low level 
signals at the input terminals of the NAND 1 10 
gate 96 result in a high level signal at the 
output terminal which is coupled to a second 
input of the NAND gate 97. The high and 
low level signals at the input terminals 
of the NAND gate 97 result in a high level 115 
signal at the output terminal. This signal is 
coiipled to the input terminal 15a of the 
trailing edge detector 15 which comprises, a 
shift register 103, an inverter 104, and an 
AND gate 105, An input terminal of the 120 
inverter 104 and an input terminal of the 
shift register 103 are coupled to the input 
terminal 15a of the trailing edge detector 15. 
When the data at the terminal 15a is strobed 
into the shift register 103, the previously 125 
stored data for this range cell is strobed out 
of the shift register 103 and coupled to a 
first input of the AND gate 105. The data 
at the terminal 15a is also coupled to the 
inverter 104. the output of which is coupled 130 
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to a second input terminal of the AND gate 
105. to which a strobe clock signal is coupled 
to a third input terminal. 

In this manner, the previous range cell 

5 data is compared with the present range cell 
data to determine whether the radar sweep 
has x>assd the target. Consider that the pre- 
vious data has indicated a target, a one or 
high level signal being strobed out of the 

10 shift register 103, and that the present daU 
does not indicate a target, that is, the signal 
level at the terminal 15a is a zero or low 
level signal. The low level signal at the 
terminal I5a is inverted by the inverter 104, 

15 thereby coupling a high level signal to the 
second input of the AND gate 105. At this 
time, a high level signal from a strobe clock 
also exists at the third input terminal to the 
AND gate 105. Since three high level signals 

20 exist at the three input terminals of the 
AND gate 105. a high level signal exists at 
the output terminal and a target is reported 
at an output terminal 106. If the previous 
range cell data did not indicate a target or 

25 the present range cell data did indicate a 
target, a low level signal would exist at the 
output terminal of the AND gate 105 and a 
target would not be reported. 

30 WHAT WE CLAIM IS: — 

1, A radar video processor comprising a 
first input terminal for receiving sets of pri- 
mary sequential signals, each of a predeter- 
mined time duration, a primary integrator, 

35 coupled to the first input terminal, for inte- 
grating each of the primary signals over the 
predetermined time duration, thereby provid- 
ing an integrated value for each of the pri- 
mary signals, and a comparator, coupled to 

40 the primary integrator, wherein the integrated 
value of one of the primary sequential signals 
is compared with the integrated values of 
primary signals adjacent thereto, the com- 
parison providing data which specifies 

45 whether the ratios of the integrated value of 
each of the primary sequential signals to the 
integrated values of the adjacent prinaary 
signals are greater than a predetermined 
value. 

50 2. A radar video processor according to 
claim 1, wherein the primary integrator com- 
prises a plurality of primary operational 
amplifiers wherein each of the primary se- 
quential signals is integrated over the pre- 

55 determined time duration and held for the 
comparison thereat; a primary switch 
coupled. between the first input termmal and 
the plurality of primary operational ampli- 
fiers, for successively and cyclically coupU 

60 ing the primary sequential signals at the first 
input terminal to the plurality of prirnary 
operational amplifiers, and a primary inte- 
grator reset, coupled to the plurality of 
operational amplifiers, to provide signals to 

65 clear each of the plurality of primary opera- 



tional amplifiers in a sequential manner so 
that each of the primary operational ampli- 
fiers is cleared immediately prior to being 
coupled to the first input terminal by the 
primary switch, whereby one of the primary 70 
operational amplifiers integrates one of the 
primary sequential signals over the time 
duration of the primary signal and holds the 
integrated value for a period determined by 
the primary switch and the primary inte- 75 
grator reset. 

3. A radar video processor according to 
claim 1 or 2 wherein the comparator com- 
prises a primary detector, coupled to the 
primary integrator, for providing a plurality 80 
of output signals which indicate whether the 

. ratio of the integrated value of each of the 
primary sequential signals to the integrated 
value of the signals adjacent thereto exceeds 
the predetermined value, and logic means, 85 
including an output terminal, for determin- 
ing, from the plurality of output signals of 
the primary detector, each of the primary 
sequential signals for which the integrated 
value exceeds the integrated values for sig- 90 
n^ adjacent thereto by the predetermined 
ratio. 

4. A radar video processor according to 
claim 3 and further including a second input 
sequential input signals each of a predeter- 95 
mined time duration, a secondary integrator, 
coupled to the second input terminal, for 
integrating each of the secondary signals over 
the predetermined time duration, thereby 
providing an integrated value for each of the 100 
secondary signals, and wherein the compara- 
tor further includes a secondary detector, 
coupled to the secondary integrator, for 
providing a plurality of output signals repre- 
sentative of the ratios of the integrated value 105 
of each of the secondary sequential signals 
to the integrated values of the signals adja- 
cent thereto; the plurality of output signals 
being coupled to the logic means, for corre- 
lating the plurality of output signals from 110 
the primary and secondary detectors to pro- 
vide an output signal for each of the primary 
ratios of the integrated values for each of 
the primary signals or its corresponding 
secondary signal exceed the predetermined 115 
value. 

5. A radar video processor according to 
all of the preceding claims wherein the 
secondary integrator includes a plurality of 
secondary operational amplifiers for integrat- 120 
ing each of the secondary sequential signals 
over the predetermined time duration and 
holding the value so obtained, a secondary 
switch coupled between the second input 
terminal and the plurality of secondary oper- 125 
ational amplifiers, for successively and cyclic- 
ally coupling the secondary sequential signals 
at the second input terminal to the plurality 
of secondary operational amplifiers, and a 
secondary integrator reset, coupled to the 130 
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plurality of secondary operational amplifiers, 
to provide signals for clearing each of the 
plurality of secondary operational amplifiers 
in a sequential manner so that each of the 
5 secondary operational amplifiers is cleared 
immediately prior to being coupled to the 
second input terminal by the secondary 
switch, whereby one of the secondary opera- 
tional amplifiers integrates one of the secon- 

10 dary sequential signab over the time dura- 
tion of the secondary signal and holds the 
integrated value for a period determined by 
the secondary switch and the secondary in- 
tegrator reset. 

15 6. A radar video processor according to 
claim 3, 4 and 5 and further including means 
for coupling the signals from said primary 
integrator reset to the logic means, whereby 
the comparison data is provided at the out- 

20 put terminal of the logic means during the 
receipt of the signal from the primary inte- 
grator reset. 

7. A radar video processor according to 
any of the preceding claims and further 

25 including a plurality of storage devices, 
coupled to the comparator, for storing the 
data from the comparator, each of the stor- 
age devices containing a plurality of storage 
cells, each storage cell being for storing data 

30 for one of the integrated value comparisons, 
the storage being accomplished in the same 
sequential order as the sequential input sig- 
nals for which the integrated value com- 
parisons are performed, and a sampling de- 

35 vice, coupled to the plurality of storage de- 
vices, for sampling one of the storage cells 
in each of a specified number of the storage 
devices, each of the sampled storage cells 
containing data of the integrated value com- 

40 parison for input signals in the same relative 
position of the sequential input signals in 
each of a number of the sets of sequential 
input signals, the number of the sets being 
equal in number to the specified number of 



storage devices, to determine if a predeter- 45 
mined quantity of the storage cells contain 
data specifying that the ratios of the inte- 
grated values of the signals in the same 
relative position of the sequential input sig- 
nals exceed the predetermined value. 50 

8. A radar video processor according to 
claim 7, wherein the sampling device con- 
tains means for selecting the specified num- 
ber from a plurality of available specified 
numbers and the predetermined quantity 55 
from a plurality of available predetermined 
quantities. 

9. A radar video processor according to 
claim 7 or 8 and further including means, 
coupled to the sampling device for provid- 60 
ing a positive output when the sampling 
device determines that the specified number 

of sets of sequential input signals does not 
provide the pred^ermined quantity of stor- 
age cells that contain data indicating that 65 
the number of ratios of integrated values 
exceed the predetermined value after the 
sampling device has determined that the pre- 
determined quantity of storage cells contain 
data indicating that the number of ratios of 70 
integrated values exceed the predetermined 
value for at least the previous specified 
number of sets of sequential input signals. 

10. A radar video processor according to 

all the preceding claims and further includ- 75 
ing means, coupled to the primary integrator 
and the comparator for inhibiting data from 
the comparator when the integrated value for 
each of the input signals exc^ds a predeter- 
mined reference value. 80 

11. A radar video processor constructed 
and arranged substantially as herein particu- 
larly described with reference to the accom- 
panying drawings. 

Agent for the Applicants, 

J. SINGLETON. 
Chartered Patent Agent, 
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